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ABSTRACT 

Five species of opilionids viz, Gagrella alba, G.fumosa, G . sexmaculata, Metagagrella 
cut'vispina, and M.fusca, from Doi Inthanon National Park and Doi Suthep-Pui National Park, 
Chiang Mai Province, northern Thailand, are reported for the first time in association with 
ectoparasitic larvae of trombiculid mites. Forty-three percent of opilionid individuals examined 
were carrying mites, most of which were attached to the hosts’ legs. Different degrees of 
parasitism in the opilionid hosts were observed. The possible reasons for this phenomenon are 
discussed. 
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INTRODUCTION 

Nematodes are the major parasites of opilionids, but several opilionid species have 
also been found carrying conspicuous, bright red mites of the family Thrombidiidae. These 
mites are Erythraeus phalangioides, Belaustium nemorum, and at least four species of 
Leptus (Cloudsley-Thompson, 1968; Fain & D’ Amico, 1997). 

So far, no parasitic Trombiculidae have been found on opilionids. Trombiculid mites 
are typically found on vertebrates, which they feed on as parasites or use for dispersal 
(phoresy). Many trombiculid mites are parasitic on rodents, birds, and bats (Amin-Babjee 
etal., 1997; Brown, 1998; Dood & Kurta, 1988; Goff, 1984, 1988; Goff & Whitaker, 
1984; Goff etal., 1984; Iwasa etal., 1990; Kolebinova, 1985; Morsy etal., 1999; 
Spalding etal ., 1997; Urakami etal,, 1999; Yang, 1987; Zhao, 1984). Some have 
been found on marsupials, reptiles, and frogs (Goff & Easton, 1989; Lester, 1983; 
Oakwood & Spratt, 2000; Spieler & Linsenmair, 1999). However, to our knowledge, 
no trombiculid mite larvae have ever been recorded on opilionids. Here we present the first 
published descriptions of ectoparasitic trombiculid larvae on opilionids in Thailand. 
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MATERIALS AND METHODS 

The majority of mites and opilionids examined in this study were collected from Doi 
Inthanon National Park (18° 32’ N, 98° 34’ E) and from Doi Suthep-Pui National Park 
(18° 48’ N, 98° 55' E), Chiang Mai Province, northern Thailand, between June and August 
2000, in the course of faunistic surveys of spiders. The opilionids were collected by hand 
from the vegetation, placed in a plastic vial, and a cotton ball with ethyl acetate was added 
for a minute or so. The specimens were then taken to the Terrestrial Arthropods Research 
laboratory, Chiang Mai University, for sorting and identification. 

Mites are considered to be parasitic when their mouthparts are firmly embedded in the 
cuticle of the host. Parasitic mites were identified to family using the key of Kethley 
(1990) and confirmed by Dr Sandor Mahunka (Hungary). Opilionids were identified using 
the key provided by Suzuki (1985). 


RESULTS 

We collected 205 opilionid individuals, belonging to two genera and five species, 
during this study (Table 1). They were Gagrella alba Suzuki 1985, G. fumosa Suzuki 
1985, G. sexmaculata Suzuki 1969, Metagagrella curvispina Suzuki 1985 and M. fusca 
Suzuki 1985. A multi-species aggregation was observed at one locality, near a riverbank 
in deciduous dipterocarp-oak forest about 1,000 m elevation on Doi Inthanon. These were 
138 individuals of G. fumosa, 18 of G. sexmaculata , 4 of M. curvispina, and 5 of M. fusca. 
The other specimens were collected from different localities on Doi Inthanon and Doi 
Suthep. 

All five species were infested with larvae of trombiculid mites (Acari, 
Trombidiformes, Trombiculidae), with 43 percent of all opilionid individuals examined 
being parasitized (Table 1). The degrees of parasitism in each host varied considerably: 
Metagagrella fusca (100%), M. curvispina (75%), G. fumosa (40%), G. sexmaculata (39%), 
and G. alba (31%). 

The number of mites per host specimen ranged from 1 to 10, with a mean of 1.5 
(± 0.9 SD), median value 1 and mode of 2. Metagagrella fusca was the most abundantly 
parasitized host, always carrying 3-10 mites. Several individuals of G. fumosa carried 
1-4 mites, those of Gagrella alba and M. curvispina 1-2 mites, while all specimens of 
G. sexmaculata had only one mite (Table 1). 


Table 1. Parasitism of trombiculid mites on five species of opilionids from northern Thailand 


Species 

No. hosts studied 

No. hosts occupied 

% parasitism 

No. mites/host 

Gagrella alba 

16 

5 

31.3 

1-2 (mean 1.3) 

Gagrella fumosa 

162 

64 

39.5 

1-4 (mean 1.6) 

Gagrella sexmaculata 

18 

7 

38.8 

1-1 (mean 1.0) 

Metagagrella curvispina 

4 

3 


1-2 (mean 1.2) 

Metagagrella fusca 

5 

5 


3-10 (mean 6.5) 

Total 

205 

84 
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Mites were found mainly on the legs of the hosts (Table 2) where they apparently 
preferred attaching themselves to the long segments. Mites were most abundant on the 
host’s femora (40%), patellae (39%), often also attached to the tibiae (9%), and occasionally 
to the metatarsi (1%). Seven mites (6%) were present on the dorsal scutum. No mites were 
found on the ventral part of the body such as the sternum and coxae. 


Table 2. Numbers of trombiculid mites attached to various parts of five species of opilionids 
from northern Thailand. T = tarsus, Mt = metatarsus, Ti = tibia, Pt = patella, 
Fe = femur, Tr = trochanter, Cx = coxa, Ds — dorsal scutum, St = sternum. 


Species 



Cx 

Tr 

Fe 



Mt 

T 

Gargella alba 

1 

0 

0 


4 

3 


0 

0 

Gargella fumosa 

5 

0 

0 


24 

32 

7 

1 

0 

Gagrella sexmaculata 


0 

0 


6 

2 

0 

0 

0 

Metagagrella curvispina 

1 

0 

0 


4 

3 

0 

0 

0 

Metagagrella fusca 


0 

0 

6 

7 

4 

3 

0 

0 

Total 

7 

0 

0 

6 

45 

44 

10 

1 

0 


DISCUSSION 

Aggregations of opilionids have been recorded in some Palpatores including Gagrellidae 
(CODDINGTON ET AL., 1990; HOLMBERG ET AL., 1984). HOLMBERG ET AL., (1984) suggested 
that gregarious behavior in opilionids occurs in certain places in order to avoid dehydration 
and exposure to sunlight. The observed aggregations of G. fumosa together with other 
species (multi-species aggregation) near a riverbank may explain this phenomenon, since 
this microhabitat is constantly moist. As numerous individuals of G. fumosa were found 
occurring together at the same place (mono-species aggregation), it is possible that the 
formation of mating groups is another reason for this behavior (see HOLMBERG ET AL 
1984). 

Metagagrella fusca was the most strongly parasitized host species observed, with 
100% parasitism and with the highest numbers of mites per individual. The physical 
factors of the exoskeleton may influence choice of host. All coxae of M. fusca are thickly 
coated with a white secretion. This secretion, known to function in intraspecific recognition 
(HOLMBERG, 1986), may contain specific substances that could stimulate the mites to 
attack certain species of opilionids. Another member of the genus, M. curvispina, ranks 
second in number of parasites. It is possible that Metagagrella produces chemical substances 
that are attractive to these mites. The coloration of the Metagagrella is different from that 
of other genera. The bodies of the Metagagrella species examined were blackish dorsally 
and ventrally, while the species of Gagrella examined were brown or dark yellow in color. 

Mites attached to the patellae of their hosts were mainly found piercing their mouthparts 
into the membranous joint between patella and tibia, where they could feed more easily. 
The leg femora carried mites mostly in their distal parts, including the membranous joint 
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between the femur and patella. The long femoral segment provides easy access to soft 
tissue. Mites were absent on the tarsi, the long articulated distal segments of the legs, 
which bend as the opilionids move. Opilionids carefully clean their distal leg segments by 
pulling them through the chelicerae; this habit may explain why there were no mites on 
the tarsi and only one mite on the metatarsi. 

Parasitism of opilionids by mites may be regarded as a modification of an ancestral 
behavioral pattern. Some species of mites are rarely found free-living, but mostly occur in 
association with mammals and other vertebrates where they do not feed directly on the 
host, but on other mites and insects living on it. It is easy to imagine that some of these 
epizoic mites later evolved an easy way to obtain their food by sucking the blood of the 
animal on which they lived. By this means, many families of mites may have become 
ectoparasitic on birds and mammals (Bell & Whelan, 1993; Goff & Whitaker, 1984; 
Hadi & Carney, 1977; Pereira-Lorenzo, 1993). In the same way, mites may attack 
opilionids for two reasons. First, opilionids provide a place where these mites can obtain 
food. Secondly, opilionids are used as a mechanism to stay in moist environments. Todd 
(1949) found a strong correlation between humidity and the migration of Phalangiidae. 
Later, these mites may also have evolved a new life style and become parasites. However, 
they do not remain permanently attached to hosts, but feed on them before returning to the 
ground. 

Although parasitized opilionids have not yet been collected from localities other than 
Doi Inthanon National Park and Doi Suthep-Pui National Park, it is probable that mites 
parasitic on opilionids occur commonly elsewhere in Thailand. Opilionids in association 
with ectoparasitic mites have been reported from different geographical regions by various 
authors (Cloudsley-Thompson, 1968; Forster, 1954; Fain & D’Amico, 1997), but all 
there records refer to Trombidiidae, not Trombiculidae. 
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